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Rehabilitation of mined
areas and control of dust at
Kalgoorlie and Boulder
By Tony Petersen, Rangeland Management Adviser, Kalgoorlie Regional Office t

+ Now Environmental
Officer, Rottnest Island
Board.

One of the lesser known roles of the Department ofHistorical background
Agriculture is advising on aspects of managing and
rehabilitating non-agricultural land. This advice Western Australia's twin gold mining towns
and research is directed mainly at minimizing the of Kalgoorlie-Boulder developed as a result of
Paddy Hannan's find in 1893, and since then
effects of land degradation and providing land
resource data and land capability assessment mapsthe towns have been linked with gold production. The first gold rush brought people and
to assist regional planners.
prosperity to the area, but it also changed the
An interesting aspect of this work is stabilizing
surrounding environment. To service the
sites disturbed as a result of recent mining, and re-mines and towns, more than 25 million tonnes
habilitating old mined areas, particularly along of timber was cut from the surrounding woodKalgoorlie's Golden Mile. The tailings dams and lands between 1894 and 1965.
overburden dumps of the gold mines can, in some
circumstances, be a source of blowing dust which The woodland around Kalgoorlie is uniquely
productive for a semi-arid climate. Salmon
poses a problem for residents.
gums (Eucalyptus salmonophloia), gimlets
With assistance from the mining industry, the
(£. salubris, E. campaspe) and other species were
Department of Agriculture's Kalgoorlie Regional logged over an area of 30,000 sq. km, the
Office has co-ordinated vegetative rehabilitation logging being made easier by an existing
programmes for several of these problem sites.
railway system which extended for more than
Saltbushes and bluebushes now grow in what is 400 km. This loss of vegetation from around
usually a hostile environment for plants, and the the town, and the practice of dry blowing to
amount of dust generated from these sites has been extract gold from the crushed ore, lead to
reduced.
blowing dust causing problems for the residents as early as 1895.
The townspeople's reaction to the dust
problem fluctuated with the seasons, and it
was not until 1947 that a regeneration
committee was
formed to combat the
problem. The
committee was
abandoned three
years later, following
seasons of good rain.
The present
Goldfields Dust
Abatement
Committee was
initiated after
publication of a 1973
report on the dust
problem in the
Kalgoorlie - Boulder
region, and the
Department of
Agriculture has been
directly involved with
dust abatement in
Kalgoorlie since then.

0 Kalgoorlie and
Boulder have
developed close to
the mined areas.

D One of the overburden
slopes that has been
revegetated. The
W.A.M.P.R.I. project is
generating valuable information on the requirements
for successfully establishing
vegetation on overburden
dumps near Kalgoorlie.
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Aspects of the mining process
Dry blowing is seldom used on the Golden
Mile to win gold from the earth, except on
smaller leases. Today, gold is mined by both
underground and open cut methods. Goldbearing ore is sent from the mine to the mill
where it is processed chemically to extract the
gold. After milling, some ore must be heated to
high temperatures in specially built roasters,
and the waste product from this milling
operation is known as tailings or slime.
Most of the material mined underground is ore
which can go directly to the roaster or mill
because the miners can select the type of
material to bring to the surface.
With open cut mining, however, large amounts
of material which do not contain economic
quantities of mineral must be removed to reach
the gold bearing ore. This waste rock is known
as overburden and is carted away from the pits
to large overburden dumps 45 m high.
Tailings dams
Tailings material is rock that has been finely
ground and chemically treated to extract the
gold. After treatment, the tailings is piped
away from the mill in a slurry to disposal sites
called tailings dams. When these dams dry out
they are known locally as slime dumps. After
almost a century of mining an arc of some 30
slime dumps covering 400 ha dominates the
south-eastern part of Kalgoorlie - Boulder, only
a kilometre or so from residential areas. The
1973 report identified these dumps as being a
major cause of dust.
Rock mulching
Initial attempts at stabilizing the surface of
slime dumps against wind erosion and generation of dust concentrated on using a rock
mulch because the tailings is known to be a
hostile environment for plant growth. It has a
high salt content (generally about 1 per cent
total dissolved solids), poor physical composition and is low in plant nutrients. Although
rock mulching initially appeared favourable, it
was abandoned because of problems with the
type of material used, the application method
and the presence of large amounts of drift sand
outside treated areas. Vegetative stabilization
techniques were then tested.
Establishment of vegetation
Since 1980, the Department of Agriculture has
tested vegetative establishment on the surface
of the South Chaffers tailings dam. Various
saltbush species were tested for their ability to
establish and grow in the tailings. The present
recommendation is for a 'shot gun' mixture of
six species, the most successful of which are
shown in Table 1.

Table 1. Performance of rev egetation species at various sites, ranked 1
to 5, 5 being the best performance

Botanical name

Common name

A

B

Atriplex amnicola 577
Atriplex amnicola 949
Atriplex bunburyana
Atriplex lentiformis
Atriplex nummularia
Atriplex semibaccata
Atriplex sp
Atriplex stipitata
Atriplex undulata
Atriplex vesicaria
Maireana brevifolia
Maireana pyramidata

River saltbush
River saltbush
Silver saltbush
Quail bush
Old man saltbush
Creeping saltbush
'Pintharuka'
Bitter saltbush
Wavy leaf saltbush
Bladder saltbush
Small leaf bluebush
Sagobush

4
5
3

4
3

1

2

Type of site
C D E F

5
3

5
2
1

3
1
4
2

1
4
2
5

4

1

2
1
3

4
3

5

2
5

Sites
A: Rangelands - Leonora : Seeding
B: Rangelands - Leonora : Planting
C: Overburden - Kalgoorlie : Seeding -1986
D: Overburden - Kalgoorlie : Seeding - 1987
E: Overburden - Kalgoorlie : Planting
F: Tailings - Kalgoorlie : Seeding

D The two major waste products from today's gold
mining operations are tailings and overburden.
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While their potential to generate dust is not as
great as those of the finely crushed tailings
material, the overburden dumps will contribute to the dust problem until their surfaces are
stabilized against water and wind erosion. The
establishment of a stable, low maintenance
plant cover on the dumps would rninhnize
their potential to be "blown" and improve the
atmospheric and aesthetic environment of both
towns.

• Technical officer Mary
Fletcher collects seeds from
a three-year-old Atriplex
nummularia (Old man
saltbush) growing on a
tailings dam.

Grader-built absorption banks constructed
along the contour control surface run-off from
the tailings dam and ensure that as much water
as possible is trapped and made available to
the plants. Fertilizer is essential for good plant
establishment. The application of 400 kg/ha of
single superphosphate plus trace elements has
produced good results.
The Goldfields Dust Abatement Committee is
confident that most of the old tailings dams
around Kalgoorlie can be stabilized vegetatively to reduce their potential to generate dust
by using the techniques described.
Rain over many decades has leached salts from
the surface of some of these tailings dams, thus
improving the chances of establishing vegetation. Fresh water was used in the construction
of other tailings dams and plants establish well
on the surface of these dams, given favourable
conditions.
In contrast, hypersaline water with salt contents exceeding 5 per cent is used in the
construction of tailings dams today, and it is
these dams that the Goldfields Dust Abatement
Committee wants to stabilize soon after
completion. The Department of Agriculture
and the Goldfields Dust Abatement Committee
are keen to start research on this new generation of tailings dam to find a successful vegetative stabilization technique.
Overburden dumps
The ratio of open pit ore to underground ore
mined on the Golden Mile has almost doubled
in the past six years. This expansion in open
cut activity has resulted in more disturbed land
near the town. These new overburden dumps
are a prominent feature of the local landscape.

A new industry-funded project
Department of Agriculture salinity research
officer, Clive Malcolm, and soil conservation
officer, John Quilty, proposed a three-year
research project to the Western Australian
Mining and Petroleum Research Institute to
study the establishment of vegetation on the
overburden dumps. The project started in early
1986 with financial support from North
Kalgurli Mines Ltd and Kalgoorlie Mining
Associates.
As part of the proposed revegetation programme, the project team had to consider the
rehabilitation goals, the climate, the composition of the overburden material and other
relevant site characteristics. One long-term goal
is to establish a stable community of plants
which is resilient to and compatible with the
surrounding environment and land uses. A
practical short-term goal is to establish vegetative cover rapidly which can protect the soil
surface from wind and water erosion. Different
strategies and species may be required to
achieve both goals.
Climate
Kalgoorlie has a semi-arid climate, with an
average annual rainfall of 253 mm and an
average annual evaporation of 2436 mm. There
is no distinct rainy season but most shrubs for
revegetation programmes are seeded or
planted in autumn when soil moisture is best.
There can be extreme variations in temperature
during the year and vegetation may have to
cope with temperatures ranging from -5°C in
winter and 50°C in summer.
Site characteristics
The slope of the site and the nature of the
overburden determine how revegetation can be
achieved. The quality of the tailings "soil"
particularly will influence what species should
be planted, while the slope has a bearing on
what vegetation techniques can be used.
Analysis of the mining overburden shows that
it has high levels of salt and sodium, it has poor
physical structure and it is low in nutrients.
The type of material varies across a dump and
also with depth.
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Revegetation species
Forty plant species have been screened for
their ability to establish and grow in the overburden. The most successful group were the
saltbushes, although some acacias and eucalyptus have grown well. Table 1 lists the most
successful species grown in various environments.
Various saltbush species will be required to
rehabilitate different environments, and a
mixture of species will offer the greatest
probability of success.
Plant cover on slopes
Several techniques were tested to establish
plant cover on slopes of overburden dumps of
varying steepness. When the overburden is
tipped from large trucks it forms a slope of 37
degrees from the horizontal. These slopes resist
the establishment of vegetation despite the use
of specialized techniques which apply seed,
fertilizer and a protective mulch to the slope.
Establishment has proved successful, however,
where slopes have been reduced to 18 degrees
or less and covered with topsoil. In one instance, the local street sweepings were spread
over a batter as a substitute topsoil and provided an excellent growth medium. Perennial
saltbushes established readily and some
garden vegetables and exotics made a brief
appearance.

Establishment
The Department of Agriculture's Mallen Niche
Seeder has been used successfully to direct
seed shrubs on the flat tops of overburden
dumps. Transplanted seedlings have grown
well provided they are mulched, fertilized and
watered during the first summer.
The success of either direct seeding or transplanting seedlings depends on the preparation
of the overburden before seeding or planting.
Drains must be constructed to combat water
erosion and to trap as much water as possible
for the plants. Traffic-compacted areas must be
ripped to alleviate soil compaction. Areas to be
vegetated must be fenced to keep out people,
vehicles and uncontrolled grazing stock.
Conclusion
Rehabilitation of mined land is most effective
when adequate planning has preceded development to identify the many requirements of a
successful programme. The work by the
Department of Agriculture, through the
Western Australian Mining and Petroleum
Research Institute project, and its involvement
with the Goldfields Dust Abatement Committee, is helping to define these requirements.
The successful revegetation of some mining
wastes near urban centres will reduce wind
and water erosion, thereby rninimizing the
potential for blown dust. It will also improve
the visual environment for residents and
visitors alike.
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D The author in one of the
overburden dumps on
which salt-tolerant shrubs
are now growing.
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